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RIWKHWUDFNIRUPDLQWHQDQFHZLWKRXWGLVUXSWLQJWUDLQVHUYLFHVLVDOVRDQLPSRUWDQWLVVXHWREHFRQVLGHUHG
ZKHQSODQQLQJWKHPDLQWHQDQFHWDVNVWREHH[HFXWHG$VNH\URXWHVUHDFKIXOOFDSDFLW\RSSRUWXQLWLHVIRU
PDLQWHQDQFHGHFUHDVH DOWKRXJK WKHQHHG LQFUHDVHV7KH UDLO IUHLJKW VHFWRU LVPRVW VHULRXVO\ DIIHFWHGE\
WKLVFRQIOLFW DVPRVWPDLQWHQDQFH LVSHUIRUPHGRXWVLGHQRUPDO WUDIILFKRXUV0DLQWHQDQFH LVFULWLFDO IRU
HQVXULQJVDIHW\WUDLQSXQFWXDOLW\RYHUDOOFDSDFLW\XWLOL]DWLRQDQGORZHUFRVWVIRUPRGHUQUDLOZD\V2QWKH
RWKHUKDQGLWLVDFRVWO\DFWLYLW\0DLQWHQDQFHFRVWLQ(XURSHUDQJHV¼.P\HDU
$XWRPDWLRQ DQG FRPSXWDWLRQDO LQWHOOLJHQFH WHFKQLTXHV RIIHU D VWHS FKDQJH LQ WKH HIILFLHQF\ DQG
RSWLPL]DWLRQ RI PDLQWHQDQFH JUHDWO\ LQFUHDVLQJ WKH DYDLODELOLW\ RI NH\ URXWHV IRU IUHLJKW WUDIILF DQG
DOORZLQJ WKH XWLOL]DWLRQ RI WKH UDLO IRU IUHLJKW  KRXUV SHU GD\ 7KLV ZLOO IDYRXU IXWXUH FRVW VDYLQJ
EHFDXVHRI WKHEHVWXVHRI WKHVFDUFH WHFKQLFDOZRUNIRUFHDQGPRVW LPSRUWDQW LWZLOO UDLVHVDIHW\ LQ LWV
WZRIDFHWVRQWKHRQHKDQGOHVVDFFLGHQWZLOOKDSSHQEHFDXVHRIWKHEHWWHUFRQGLWLRQVRIWKHLQIUDVWUXFWXUH
DQG RQ WKH RWKHU KDQG D KLJKHU GHJUHH RI DXWRPDWLRQZLOO LPSURYH VDIHW\ E\ UHGXFLQJ WKH QXPEHU RI
SHUVRQQHOZRUNLQJRQWKHWUDFNV
7KH$&(05DLOSURMHFWLVDQRQJRLQJ)3SURMHFWZKLFKIRFXVHVRQWUDFNPDLQWHQDQFH>ZZZDFHP
UDLOHX@7KHSURMHFWSXUVXHV WKHIROORZLQJREMHFWLYHV L7RUHGXFH WKHFRVWRI WUDFNPDLQWHQDQFH LL WR
PLQLPLVH WKH LQWHUDFWLRQ RI WUDFN PDLQWHQDQFH ZLWK UDLO VHUYLFHV LLL WR LQFUHDVH TXDOLW\ VDIHW\ DQG
UHOLDELOLW\ RI UDLO VHUYLFHV DQG LY WR LQFUHDVH WKH DYDLODELOLW\ RI WKH WUDFN IRU SDVVHQJHU DQG IUHLJKW
VHUYLFHV,WUHOLHVRQILYHSLOODUV
'HYHORSPHQWRIVHYHUDOWUDFNLQVSHFWLRQWHFKQRORJLHVVRPHRIWKHPHPEDUNHGRQFRPPHUFLDOWUDLQV
'HYHORSPHQWRISUHGLFWLYHDOJRULWKPVWRHVWLPDWHWUDFNGHJUDGDWLRQ7KLVZLOODOORZWKHLQFRUSRUDWLRQ
RISUHGLFWLYHPDLQWHQDQFHWRJHWKHUZLWKFRUUHFWLYHDQGSUHYHQWLYH$FWXDOO\SUHGLFWLRQRIWUDFNVWDWHZLOO
DOORZWKHPRGLILFDWLRQRISUHYHQWLYHWDVNV
'HYHORSPHQWRIRSWLPL]DWLRQDOJRULWKPVDQGWHFKQLTXHVIRUWKHSODQQLQJRIPDLQWHQDQFHWDVNV
'HYHORSPHQWRIDQHIILFLHQWDQGLQWHOOLJHQWV\VWHPWRPDQDJHDOOVXEV\VWHPVLQFOXGLQJLQWKHWUDFN
'HYHORSPHQW RI SURFHGXUHV DQG WRROV EDVHG RQ PRELOH FRPSXWHUV WR PRQLWRU WKH H[HFXWLRQ RI
PDLQWHQDQFHWDVNVDQGWRDVVLVWWKHRSHUDWRULQILHOG
7KLVSDSHUIRFXVHVRQWKHILUVWIRXUSLOODUVDERYH7KHSURMHFWLVDWDQLQLWLDOVWDJH)LUVWDFKLHYHPHQWV
ZLOO EH SUHVHQWHG 1R UHVXOWV ZHUH DYDLODEOH \HW DW WKH SDSHU VXEPLVVLRQ GDWH 1HYHUWKHOHVV WKH
IXQGDPHQWDOVRIVXFKIRXUSLOODUVDUHLQWURGXFHG
,QVSHFWLRQWHFKQRORJLHVDSSOLHGLQWKH$&(05DLO

7KLVVHFWLRQSUHVHQWVWKHLQVSHFWLRQWHFKQRORJLHVWKDWZLOOEHWKHVFRSHRIWKH$&(05DLOSURMHFW)LYH
RIWKHPZLOOEHHPEDUNHGRQWUDLQV7KHODVWRQHZLOOFRQVLVWRQRSWLFDOILEUHVHQVRUVODLGDORQJWKHWUDFN
8OWUDVRQLF,QVSHFWLRQ

8OWUDVRQLF WHFKQLTXHV DUH ZHOO NQRZQ IRU WKH LQVSHFWLRQ RI WKH UROOLQJ VWRFN RI KLJKVSHHG OLQHV LQ
(XURSHDQGDEURDG>HJ6DO]EXUJHUHWDO3HQJHWDO@0RUHRYHUWKH\DUHDOVRXVHGWRLQVSHFW
WKHLQWHJULW\RIWKHUDLOWUDFNLWVHOI>$KDURQLDQG*OLNPDQ-HPHFDQG*UXP@)RUWKLVSXUSRVH
WKH\ DUH PRVWO\ LQFRUSRUDWHG LQ VSHFLDO WHVW WUDLQV 7KHVH WUDLQV W\SLFDOO\ LQFOXGH XOWUDVRQLF DQG HGG\
FXUUHQWV\VWHPVWRDXWRPDWLFDOO\VFDQWKHUDLOZKLOHUXQQLQJRQWKHWUDFNNPK7KHSURFHGXUHLV
XVXDOO\RUJDQLVHGLQDWKUHHWLHULQVSHFWLRQSURFHVV7KHILUVWWLHUIDVWPDSSLQJRIWKHUDLOLVSHUIRUPHGE\
WKHLQVSHFWLRQFDUWUDYHOLQJDWKLJKVSHHGRQWKHWUDFN2QFHGDWDLVUHFRUGHGDQGVWRUHGLWLVDQDO\VHGRII
OLQH7KHDQDO\VLVRUSURFHVVLQJFDQLGHQWLI\DQGFDWHJRUL]HIODZVLQDVFDQ7KHSURFHVVLQJVWHSLVVXHVD
UHSRUWZKLFKFRQWDLQVDOLVWRIDOOVXVSHFWHGIODZVWKHLU ORFDWLRQLQWKHVFDQDQGWKHLUGLVWDQFHIURPWKH
QHDUHVWUHIHUHQFHSRLQWV7KLVVFDQUHSRUWLVXVHGE\WKHUHSDLUWHDPZKLFKUHWXUQVWRWKHUHOHYDQWVHFWLRQ
RI WKHUDLODQGKDV WR ORFDWH WKHGHWHFWHGIODZDQGYHULI\ LWSULRU WRPDLQWHQDQFHRSHUDWLRQVRQ WKHUDLO
6XFKDQDSSURDFKUHGXFHV WKHDPRXQWRI WLPH WKH WUDFN LVEORFNHGE\ WKHXOWUDVRQLF LQVSHFWLRQSURFHVV
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EXWRQWKHRWKHUKDQGLWUHOLHVYHU\PXFKRQH[SHULHQFHRIWKHDQDO\VLVWHDPDQGDOVRLQFUHDVHVWKHWLPH
XQWLO ILQDO UHVXOWVZLWK GHIHFW FODVVLILFDWLRQZLOO EH DYDLODEOH IRUPDLQWHQDQFH SODQQLQJ2QHPDLQ JRDO
ZLWKLQ WKH SURMHFW LV WR VLJQLILFDQWO\ LPSURYH DQG HQKDQFH WKH SUHVHQW WHFKQLTXHV ,Q WKLV FRQWH[W WKH
FRXSOLQJ FRQGLWLRQV OLIWRII SKHQRPHQD DQG WKH WUHDWPHQW RI QRLV\ VLJQDOV DUH DPRQJ WKH PRVW
FKDOOHQJLQJDVSHFWV

3DVVLYH$FRXVWLF,QVSHFWLRQ

:KLOHXOWUDVRQLFWHFKQLTXHVW\SLFDOO\XVHVWKHV\VWHPUHVSRQVHWRDFWLYDWHH[FLWDWLRQVSDVVLYHDFRXVWLF
PHWKRGVRQO\³OLVWHQ´WRQDWXUDOVRXQGVRXUFHVOLNHWKHUROOLQJQRLVH,IKROORZVKDIWVDUHDYDLODEOHHJLQ
KLJKVSHHGWUDLQVVKDIWLQWHJUDWHGDFRXVWLFVHQVRUV\VWHPVFDQEHXVHGWRGHWHFWGHIHFWVLQZKHHOVHWVRI
WKHUROOLQJVWRFN>)UDQNHQVWHLQHWDO@7KHV\VWHPLQFOXGHVDFFHOHUDWLRQVHQVRUVDVZHOODVVWUXFWXUH
ERUQVRXQGVHQVRUVDQGXVHVZLUHOHVVUHDOWLPHGDWDWUDQVPLVVLRQ7KHDFRXVWLFSDUWRIWKHV\VWHPGHWHFWV
DQGHYDOXDWHVDFRXVWLFVLJQDOVJHQHUDWHGE\WKHUDLOZKHHOFRQWDFW%DVHGRQDVSHFLDODYHUDJLQJWHFKQLTXH
SHULRGLF VFDWWHULQJ FRQWULEXWLRQV IURP GHIHFWV LQVLGH WKH ZKHHO VHW FDQ EH HIILFLHQWO\ GHWHFWHG DQG
HYDOXDWHGDVZDVDOUHDG\GHPRQVWUDWHGRQYDULRXVWHVWWUDFNVRI'HXWVFKH%DKQDQG6LHPHQV$&(05DLO
SURMHFWZLOO DGDSW WKH DIRUHPHQWLRQHG KROORZ VKDIW VHQVRU V\VWHP WR DQDO\VH WKH FRQGLWLRQ RI WKH UDLO
XVLQJKLJKIUHTXHQF\DFRXVWLFVHQVRUVDQGWKHFRQGLWLRQRI WKHVXEJUDGHXVLQJDFFHOHUDWLRQVHQVRUV)RU
WKLVSXUSRVHQHZVLJQDOSURFHVVLQJDQGGDWDHYDOXDWLRQURXWLQHVKDYHWREHGHYHORSHGLQRUGHUWRVHSDUDWH
WKHDFRXVWLFVLJQDOFRQWULEXWLRQVRIWKHZKHHOVHWIURPWKRVHRIWKHWUDFN

(GG\&XUUHQW7HFKQLTXHV

&ODVVLFDO HGG\ FXUUHQW VHQVRUV DUHZHOO VXLWHG WR ILQG FUDFNV LQPHWDO SDUWV XS WR D GHSWKRI VHYHUDO
PLOOLPHWUHV 7KH VHQVRUV EDVLFDOO\ FRQVLVW RI D FRLO ZKLFK LV GULYHQ E\ DOWHUQDWLQJ FXUUHQWV RI VHYHUDO
0HJDKHUW]LQVKRUWEXUVWV7KHUHIRUHDQHGG\FXUUHQWLVLQGXFHGLQWKHPHWDOVXUIDFHZKLFKLQWXUQFDQEH
SLFNHGXSE\WKHVHQVRUFRLO&UDFNVLQWKHVXUIDFHVLJQLILFDQWO\FKDQJHWKHLPSHGDQFHRIWKHV\VWHPFRLO
DQGPHWDOVXUIDFHDQGDUHWKHUHIRUHHDV\WRGHWHFWHYHQIRUYHU\VPDOOFUDFNVL]HV+RZHYHUWKHSUREHKDV
WREHHLWKHULQFRQWDFWRUYHU\FORVHWRWKHVXUIDFHPP7KHUHIRUHXVDJHLQUDLO LQVSHFWLRQKDVIRUD
ORQJ WLPHEHHQ OLPLWHG WR KDQGKHOG V\VWHPRU V\VWHPPRXQWHGRQPDQXDOO\GULYHQ WUROOH\VZKLFK DUH
RIIHUHGRQWKHPDUNHWE\DQXPEHURIFRPSDQLHV7RDGDSWWKHPHWKRGRIHGG\FXUUHQWWHVWLQJWRDWUDLQ
ERUQHSODWIRUPPRXQWHGRQDFRPPHUFLDO WUDLQ WKHGLVWDQFHEHWZHHQVHQVRUDQGUDLOPXVWEH LQFUHDVHG
VLJQLILFDQWO\ ,QLWLDO H[SHULPHQWV FDUULHG RXW E\ 6LHPHQV KDYH VKRZQ WKDW HGG\ FXUUHQWV RI ORZHU
IUHTXHQF\DUHDEOHWRGHWHFWODUJHUFUDFNVHYHQZKHQSUREHVXUIDFHGLVWDQFHH[FHHGVPP
,QDGGLWLRQWRWKHXVHRIHGG\FXUUHQWVIRUFUDFNGHWHFWLRQGLVWDQFHPHDVXUHPHQWVEHWZHHQVHQVRUDQG
D PHWDO VXUIDFH DUH SRVVLEOH DV ZHOO :LWKLQ WKH $&(05DLO SURMHFW WKLV WHFKQLTXH VKDOO EH XVHG LQ
FRQMXQFWLRQZLWKDFFHOHUDWLRQVHQVRUVIRUWUDFNJHRPHWU\PHDVXUHPHQWV

7KHUPRJUDSKLF7HVWLQJ6\VWHP

,Q LQIUDUHG WKHUPRJUDSK\ WKH PDWHULDO XQGHU WHVW LV ILUVW KHDWHG E\ D IODVK ODPS RU DQ LQGXFWLYH
WHFKQLTXH $IWHU WKDW WKH VSDWLRWHPSRUDO HYROXWLRQ RI WKH WKHUPDO ILHOG LV PRQLWRUHG E\ DQ LQIUDUHG
FDPHUD,IGHIHFWVDUHSUHVHQWWKHWKHUPDOFRQGXFWLYLW\LVORFDOO\GHFUHDVHGVRWKDW³KRWVSRWV´RIKLJKHU
WHPSHUDWXUHFDQEHGHWHFWHG)URPWKHWHPSRUDOFKDQJHRIWKHWKHUPDOILHOGDGGLWLRQDOLQIRUPDWLRQDERXW
GHSWKDQGVL]HRIWKHGHIHFWFDQEHGHWHUPLQHG>âWDUPDQHWDODQG(OEDOORXWLDWDO@,QHDUOLHU
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LQYHVWLJDWLRQVWKLVWHFKQLTXHKDVDOUHDG\VKRZQLWVKLJKSRWHQWLDOIRUWKHFKDUDFWHUL]DWLRQRIW\SLFDOIODZV
LQUDLOV,WFRXOGEHVKRZQWKDWWKLVWHFKQLTXHPDLQO\DOORZVWKHFKDUDFWHULVDWLRQRIWKHUDLOVXUIDFHZLWKD
KLJK VHQVLWLYLW\ DQG D KLJK WHVWLQJ VSHHG 7KH $&(05DLO SURMHFW ZLOO LQYHVWLJDWH WKH EHQHILWV RI
LQWHJUDWLQJDWKHUPRJUDSK\V\VWHPLQWRDWHVWLQJWUDLQUHJDUGLQJWKHFRPSOHPHQWDU\LQIRUPDWLRQWKDWFDQ
EHREWDLQHGFRPSDUHGWRXOWUDVRQLFDQGHGG\FXUUHQWV\VWHPV

,QVSHFWLRQXVLQJ9LVXDO&DPHUDV

7KHPDLQJRDOIRUXVLQJLPDJHVRIWKHWUDFNLVWRHOLPLQDWHRUUHGXFHDVPXFKDVSRVVLEOHWKHYLVXDO
LQVSHFWLRQ GRQH E\ZRUNHUVZDONLQJ DORQJ WKH WUDFN WR GHWHFW DQ\ IDXOWPLVVLQJ FRPSRQHQWV HWF 7KH
VWDWHRIWKHDUWRIWKHVHLQVWUXPHQWVGRHVQRW\HWDOORZDFRPSOHWHDQGVDIHHOLPLQDWLRQRIWKHLQVSHFWLRQ
GRQHE\KXPDQVEXWKHOSVDORWDQGDOVRDOORZVGHWHFWLQJDQXPEHURIULVN\VLWXDWLRQVGLIILFXOWWRGHWHFW
E\WKHKXPDQH\H
)RU WKLVSXUSRVHDQXPEHURI OLQHDUFDPHUDVDUHPRXQWHGXQGHU WKHYHKLFOH7KH OLQHDUFDPHUDVDUH
VSDFH WULJJHUHG HJ HYHU\  PP (YHU\ LPDJH LV HTXLYDOHQW WR D VLQJOH OLQH RI D QRUPDO FDPHUD
$VVHPEOLQJDOO WKHVHOLQHV LQDQHQGOHVVVHTXHQFHJLYHVDVWUHDPLPDJHRIWKHWUDFN$FRORXULPDJHLV
QRUPDOO\ XVHG WR DOORZ D KXPDQ LQVSHFWRU YLHZLQJ WKH WUDFN DV LI KH ZDV ZDONLQJ EXW ZLWK REYLRXV
DGYDQWDJH IRU VDIHW\ DQG OLQH FDSDFLW\0RUHRYHU LW LV VRPHWLPHV XVHG WR GHWHFW IDXOW\ IDVWHQHUV LQ DQ
DXWRPDWLFZD\E\PDFKLQHYLVLRQWHFKQLTXHV$EODFNDQGZKLWHLPDJHLVQRUPDOO\XVHGIRUGHWHFWLQJUDLO
VXUIDFH GHIHFWV DQG IRU HDFK DXWRPDWLF DQDO\VLV E\ PDFKLQH YLVLRQ WHFKQLTXHV UDLO VXUIDFH IDVWHQHUV
VOHHSHUVMRLQWV7KHDXWRPDWLFDQDO\VLVLVXVHIXOWRIRFXVWKHDWWHQWLRQRIWKHZRUNVWDWLRQRSHUDWRUZKR
H[DPLQHVWKHUHOHYDQWFRORXULPDJHDQGGHFLGHVWKHDSSURSULDWHDFWLRQV

'LVWULEXWHGRSWLFDOILEHUVHQVRUV

2SWLFDO ILEHU WHFKQRORJ\ KDV VHYHUDO IHDWXUHV PDNLQJ LW DWWUDFWLYH LQ WKH ILHOG RI VWUXFWXUDO KHDOWK
PRQLWRULQJ 2SWLFDO ILEHUV DUH VPDOO WKH RXWHU GLDPHWHU FDQ EH DV ORZ DV PP LPPXQH WR
HOHFWURPDJQHWLFILHOGH[FHSWIRUWKHRSWLFDOIUHTXHQFLHVDQGFDQWUDQVPLWOLJKWRYHUODUJHGLVWDQFHVZLWK
YHU\OLWWOHORVVSDYLQJWKHZD\WRUHPRWHRSHUDWLRQDQGRUZLGHDUHDRIFRYHUDJH>500HDVXUHV@
$XQLTXHIHDWXHRIILEHURSWLFVWHFKQRORJ\FRQVLVWVLQLWVFDSDELOLW\IRUGLVWULEXWHGVHQVLQJLQZKLFKD
OHQJWK RI VWDQGDUG ILEHU DOORZV WR SHUIRUPPHDVXUHPHQWV RI D TXDQWLW\ DV D IXQFWLRQ RI SRVLWLRQ ZLWK
VXEPHWHU VSDWLDO UHVROXWLRQ'LVWULEXWHG VHQVRUV DUHSDUWLFXODUO\ DWWUDFWLYH IRU XVH LQ DSSOLFDWLRQVZKHUH
PRQLWRULQJ LV UHTXLUHG HLWKHU DW D ODUJH QXPEHU RI SRLQWV RU FRQWLQXRXVO\ RYHU WKH SDWK RI WKH ILEHU
7\SLFDOH[DPSOHVRIDSSOLFDWLRQVDUHDVLQFOXGHLVWUHVVPRQLWRULQJRIODUJHVWUXFWXUHVVXFKDVEXLOGLQJV
LLWHPSHUDWXUHSURILOLQJLQERUHKROHVUHDFWRUV\VWHPVSURFHVVFRQWUROV\VWHPVDQGILUHGHWHFWLRQV\VWHPV
,LLOHDNDJHGHWHFWLRQLQSLSHOLQHVIDXOWGLDJQRVWLFVDQGGHWHFWLRQRIPDJQHWLFHOHFWULFDOILHOGDQRPDOLHVLQ
SRZHUV\VWHPVDQGLQWUXVLRQDODUPV\VWHPVLYHPEHGGHGVHQVRUVLQFRPSRVLWHPDWHULDOVIRUXVHLQUHDO
WLPHHYDOXDWLRQRIVWUHVVYLEUDWLRQDQGWHPSHUDWXUHLQVWUXFWXUHV
'LVWULEXWHG VHQVRUVDUHFRPPRQO\EDVHGRQVFDWWHULQJRI WKH OLJKWSURSDJDWLQJGRZQ WKH ILEHU >% -
6ROOHU HW DOW  - 3 'DNLQ HW DOW  * 3 $JUDZDO 0 1 $ODKEDEL & /HH HW DOW
DQG:HLZHQ=RX@
)RUWKHSXUSRVHRIWKH$&(05DLOSURMHFWGLVWULEXWHGVHQVRUWHFKQRORJ\EDVHGRQVWLPXODWHG%ULOORXLQ
VFDWWHULQJ VKDOO EH XVHG IRU UDLOZD\ LQIUDVWUXFWXUH PRQLWRULQJ ,Q SDUWLFXODU %ULOORXLQ 2SWLFDO 7LPH
'RPDLQ$QDO\VLV%27'$ZDVVHOHFWHG%27'$V\VWHPVHPSOR\DSXPS±SUREHDUUDQJHPHQWLQZKLFK
DFRKHUHQWSXOVHRIOLJKWDFWVDVWKHSXPSDQGDFRXQWHUSURSDJDWLQJFRQWLQXRXVZDYH&:SUREHEHDP
LV VFDQQHG LQ IUHTXHQF\ DURXQG WKH 6WRNHV OLQH:KHQ WKH SXPSSUREH IUHTXHQF\ VKLIW IDOOV EHORZ WKH
%ULOORXLQ JDLQ VSHFWUXP %*6 WKH SUREH ZDYH ZLOO UHFHLYH JDLQ IURP WKH SXPS YLD WKH VWLPXODWHG
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%ULOORXLQVFDWWHULQJSURFHVV%\UHFRUGLQJWKHSUREHOHYHODVDIXQFWLRQRIWLPHDQGIUHTXHQF\DVWKHSXPS
SURSDJDWHVWKH6WRNHVIUHTXHQF\FDQEHPDSSHGDVDIXQFWLRQRISRVLWLRQDORQJWKHILEHU7KHPHDVXUHG
YDOXHVRI6WRNHVIUHTXHQF\FDQEHILQDOO\FRQYHUWHGLQWHPSHUDWXUHRUVWUDLQYDOXHV6SDWLDOUHVROXWLRQLV
EDVLFDOO\GHWHUPLQHGE\SXPSSXOVHGXUDWLRQZLWKVKRUWHUSXOVHVDOORZLQJEHWWHUUHVROXWLRQ$SRUWDEOH
LQVWUXPHQWEDVHGRQ%27'$ DQGGHSLFWHG LQ)LJ DZLOO EH HPSOR\HG WRSHUIRUP WKHPHDVXUHPHQWV
SODQQHGE\ WKLVSURMHFW7KH LQVWUXPHQWKDVGLPHQVLRQVFPuFPuFP:u/u+DQG LQFOXGHVDOO
WKHFRPSRQHQWVQHHGHGWRSHUIRUPWKHDFTXLVLWLRQVLQDIXOO\DXWRPDWLFPDQQHU






)LJD3RUWDEOH%27'$LQVWUXPHQWE%27'$FRQILJXUDWLRQLPSOHPHQWHGE\WKHSRUWDEOHLQVWUXPHQW')%
/'GLVWULEXWHGIHHGEDFNODVHUGLRGH(')$HUELXPGRSHGILEHUDPSOLILHU,0HOHFWURRSWLFLQWHQVLW\PRGXODWRU
)%*ILEHU%UDJJJUDWLQJ36SRODUL]DWLRQVFUDPEOHU3'SKRWRGLRGH$0LQDUGRHWDOW
7KHGHWDLOVRI WKH LPSOHPHQWHGVHWXSDUHVKRZQLQ)LJEDQGGHVFULEHGEHORZ$QPP:
GLVWULEXWHGIHHGEDFNGLRGHODVHULVXVHGDVWKHOLJKWVRXUFH7KHSRODUL]HGRXWSXWRIWKHODVHUGLRGHLVVSOLW
LQWR WZR GLVWLQFW FKDQQHOV WR DOORZ ERWK WKH SXPS DQG WKH VLJQDO ZDYHV WR EH GHULYHG IURP WKH VDPH
RSWLFDOVRXUFH7KHVWDWHRISRODUL]DWLRQRIWKHSXPSSXOVHGOLJKWLVVFUDPEOHGLQRUGHUWRPLQLPL]HWKH
IOXFWXDWLRQV RI %ULOORXLQ UHVSRQVH GXH WR WKH SRODUL]DWLRQ GHSHQGHQFH RI WKH %ULOORXLQ JDLQ 7KH GDWD
DFTXLVLWLRQ'$4FDUGKDVDEDQGZLGWKRI*+]DQGDPD[LPXPVDPSOLQJWLPHRI*6VZKLOHWKH
LQWHUQDO SKRWRGHWHFWRU 3' KDV D EDQGZLGWK RI  *+] DQG D WUDQVLPSHGHQFH JDLQ RI  9$  7KH
RSWLFDOILEHUXVHGIRUVHQVLQJLVFRQQHFWHGWRWKHRSWLFDOFLUFXLWU\E\WZR)&DGDSWHUVORFDWHGLQWKHIURQW
SDQHORIWKHLQVWUXPHQW $QLQWHUQDOPLQLSHUVRQDOFRPSXWHUZLWKGHGLFDWHGVRIWZDUHHQDEOHVWRFROOHFW
GDWDDQGSHUIRUPVLJQDOSURFHVVLQJLQDIXOO\DXWRPDWLFPDQQHU7KHPHDVXULQJWLPHLVLQWKHRUGHURID
IHZPLQXWHV
7KHUHDOLVHGLQVWUXPHQWIHDWXUHVDPLQLPXPVSDWLDOUHVROXWLRQRIFPDPD[LPXPVHQVLQJOHQJWKRI
NPDWHPSHUDWXUHDFFXUDF\RI&DQGDVWUDLQDFFXUDF\RIH

7UDFNFRQGLWLRQHVWLPDWLRQ

6WDUWLQJ IURP PHDVXUHG WUDFN GDWD LW LV SRVVLEOH WR HYDOXDWH WKH WUDFN FRQGLWLRQ XVLQJ GLIIHUHQW
VWUDWHJLHV OLNHGLUHFWFRPSDULVRQZLWKJHRPHWULFDO OLPLWV UHIHUUHG WR WKH VSHFLILFGDWD W\SH HJYHUWLFDO
ODWHUDO DOLJQPHQW HUURU SURILOH VKDSH FUDFN GLPHQVLRQ HWF RU E\ FRQVLGHULQJ WKH HIIHFW RQ D W\SLFDO
YHKLFOHUXQQLQJRQWKHWUDFNLQWHUPVRIG\QDPLFSHUIRUPDQFHVDIHW\DQGZKHHOUDLOLQWHUDFWLRQ
)XUWKHUPRUHLWLVDOVRLPSRUWDQWWRREWDLQDQHVWLPDWLRQRIWKHIXWXUHFRQGLWLRQRIWKHWUDFN7KLVFDQEH
DFKLHYHGXVLQJDSUHGLFWLYHWRRO,QIRUPDWLRQJLYHQE\JHRPHWULFDOWUDFNFRQGLWLRQVLVXVXDOO\QRWHQRXJK
WRREWDLQDQDFFXUDWHHVWLPDWLRQIRUIXWXUHHYROXWLRQEXWPRUHGDWDFDQEHXVHIXO WKHYHKLFOHW\SRORJ\
WKH D[OH ORDG WKH HIIHFW RI WKHYHKLFOH LQ WKH VSHFLILF SDUW RI WKH WUDFN G\QDPLF ORDG6LQFH WKH WDVNV
UHTXLUHG WR REWDLQ DQ DFFXUDWH SUHGLFWLRQ IRU WKH WUDFN FRQGLWLRQ HYROXWLRQ FDQ EH FRPSOH[ DQG WLPH
FRQVXPLQJ WKHSURSRVHG VWUDWHJ\ WREH DGRSWHG LV EDVHGRQ WZR VWHSV D ILUVW OHYHO SUHGLFWLRQRI WUDFN
HYROXWLRQ LV REWDLQHG E\ LQWHUSRODWLQJ WKH GDWD WUHQG UHIHUUHG WR WKH FRQVLGHUHG WUDFN SDUDPHWHU 7KHQ
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DGGLWLRQDO VLPXODWLRQ DQG SUHGLFWLYH WRROV FDQ EH XVHG LQ RUGHU WR FRUUHFW WKH SUHYLRXV LQWHUSRODWLRQ
IXQFWLRQDFFRUGLQJWRPRUHUHDOLVWLFPRGHOV
&RQVLGHULQJ WKH WUDFN FRQGLWLRQ HVWLPDWRUV WKH DFFHSWDEOH OLPLWV IRU WKH WUDFN JHRPHWU\ FDQ EH
REWDLQHGGLUHFWO\IURPWKHUDLOZD\DGPLQLVWUDWLRQ0DLQWHQDQFHGHFLVLRQVFDQEHWDNHQQRWGHSHQGLQJRQ
WKHDEVROXWHYDOXHRIWKHJHRPHWULFSDUDPHWHUEXWXVLQJDQHTXLYDOHQW³TXDOLW\SDUDPHWHU´GHILQHGRQD
ILQLWH HJ  P VHFWLRQ RI WKH WUDFN FKRVHQ ZLWK KRPRJHQHRXV FKDUDFWHULVWLFV WKDW H[SUHVVHV WKH
TXDOLW\OHYHORIWKDWVHFWLRQUHIHUUHGWRWKHOLPLW
6RPH LPSRUWDQWSDUDPHWHUV FRQFHUQLQJ WKH WUDFNFRQGLWLRQFDQQRWEHHYDOXDWHGZLWKRXWFRQVLGHULQJ
WKHSUHVHQFHRI WKH YHKLFOH RQ WKH WUDFN)XUWKHUPRUH WKH DQDO\VLV RI WKHYHKLFOHRQ WKH WUDFN FDQ JLYH
DGGLWLRQDOLQIRUPDWLRQG\QDPLFORDGLQJORFDOVWUHVVHVXVHIXOWRGLVFRYHUSUREOHPVLQVSHFLILFVHFWLRQRI
WKH WUDFN VRPH VHFWLRQ RI WKH WUDFN FDQ EH QRW VXLWDEOH IRU WKH YHKLFOH LQ XVH DQG WKLV FDQ SURGXFH
DFFHOHUDWHGGDPDJH
7KH SURFHVV RI HYDOXDWLRQ RI WKRVH DGGLWLRQDO SDUDPHWHUV UHTXLUHV D G\QDPLF PRGHO RI WKH YHKLFOH
UHDOLVHG XVLQJ 0XWLERG\ FRGHV D GHWDLOHG PRGHO RI WKH WUDFN LQFOXGLQJ WKH WUDFN LUUHJXODULWLHV %\
FRPSDULQJWKHEHKDYLRURIWKHYHKLFOHRQDQHZWUDFNZLWKUHVSHFWWRWKHEHKDYLRURQWKHDFWXDOWUDFNLWLV
SRVVLEOH WR HVWLPDWH WKH GHWHULRUDWLRQ IRU YHKLFOH SHUIRUPDQFHV 3UHYLRXV GHYHORSPHQWV OLNH ,QQRWUDFN
>@ LQFOXGH WKH UDGLXV RI WKH WUDFN ZKLOH $&(05DLO FRQVLGHU WKH ZKROH JHRPHWU\ RI WKH WUDFN
WRJHWKHUZLWKLWVGHIHFWV
$QDFFXUDWHHVWLPDWLRQUHTXLUHVDFRPSOH[PRGHOWKDWXVXDOO\ZRUNVRIIOLQHRQDGHGLFDWHG&RPSXWHU
EXW LW LV SRVVLEOH WR XVH VLPSOLILHGPRGHOZRUNLQJ LQ UHDO WLPH LQ RUGHU WR DFKLHYH WKHPRVW LPSRUWDQW
LQIRUPDWLRQVDIHW\7KHSHUIRUPDQFHSDUDPHWHUVFDQEHGHILQHGIURPGLIIHUHQWVRXUFH$WILUVWLWFDQEH
XVHIXOWRFRQVLGHUWKH8,&OHDIOHWWKDWHVWDEOLVKHVSDUDPHWHUIRUVDIHW\<4UDWLRVXPRI<IRUFHV
'\QDPLF WUDFN LQWHUDFWLRQ DFFHOHUDWLRQV PHDVXUHG RQ GLIIHUHQW SDUW RI WKH YHKLFOH WKH WUDFN GDPDJH
G\QDPLFYHUWLFDOORDGRQWKHZKHHOFDQEHLQIHUUHG
7KH0XOWLERG\PRGHOFDQDOVRSURYLGHDGGLWLRQDOLQIRUPDWLRQWKDWFDQEHXVHIXOWRHVWLPDWHWKHWUDFN
GDPDJHLQDGGLWLRQWRWKHRQHVFRQWDLQHGLQ8,&OHDIOHW,QSDUWLFXODULWFDQEHXVHIXOWRHYDOXDWH
WKH ORFDWLRQ RI WKH FRQWDFW SRLQW RQ WKH UDLO SURILOH WKH SUHVVXUH GLVWULEXWLRQ RQ WKH FRQWDFW SDWFK WKH
ERJLHDQGZKHHOVHWGLVSRVLWLRQGXULQJFXUYHDQGFXUYHWUDQVLWLRQWKHHTXLYDOHQWFRQLFLW\
7KRVHSDUDPHWHUVFDQEHXVHGWRHVWLPDWHWKHHYROXWLRQRI5&)5ROOLQJFRQWDFW)DWLJXHSKHQRPHQD
WKHZHDU RI WKH UDLO SURILOH DQG WKH HYROXWLRQ RI YHKLFOH VWDELOLW\ RQ WKH WUDFN7KLV DSSURDFK FRXOG EH
SUREDEO\XVHIXOWRLQYHVWLJDWHWKHJHQHUDWLRQRIWUDFNFRUUXJDWLRQ
,QRUGHUWRVKRZDQH[DPSOHRIWKHUHVXOWVRIQXPHULFDODQDO\VLV)LJXUHDVKRZVWKHEHKDYLRURIWKH
GHUDLOPHQW VDIHW\ UDWLR <4 IRU WKH ILUVW D[OH RI DQ(  D[LV ORFRPRWLYH UXQQLQJ RQ D WKHRUHWLFDO
WUDFNOHIWLQFOXGLQJQDUURZUDGLXVFXUYHVPDQGUXQQLQJRQWKHVDPHWUDFNZLWKDOLJQPHQWDQG
SURILOHVSURILOHLVFKDQJHGHYHU\PHWHURIWUDFNLUUHJXODULWLHV







)LJD<4YDOXHIRUWKHILUVWD[OHRID(/RFRPRWLYHUXQQLQJRQDFXUYHGWUDFNZLWKULJKWDQG
ZLWKRXW WUDFN LUUHJXODULWLHV E7RWDO ODWHUDO IRUFHRQ WKH WUDFN IRU WKH ILUVWZKHHOVHW RI WKH<ERJLH
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UXQQLQJDW.PK(DFKEDUFRUUHVSRQGWRPRIWUDFNVWDWLVWLFDOO\DQDO\VHGDFFRUGLQJWR8,&
E VKRZ WKH GDWD DQDO\VLV SHUIRUPHG DFFRUGLQJ WR 8,&  RQ D W\SLFDO IUHLJKW YHKLFOH < ERJLH
UXQQLQJ RQ ' WUDFN LQ JRRG FRQGLWLRQ PLQLPXP FXUYH UDGLXV P  7KH VWDWLVWLFDO DQDO\VLV IRU
ODWHUDODQGYHUWLFDOIRUFHLVVKRZQ

2SWLPL]DWLRQPRGHODQGDOJRULWKPVIRUWKHSODQQLQJRISUHGLFWLYHDQGSUHYHQWLYHPDLQWHQDQFH
WDVNV
0RWLYDWLRQ

%\PHDQV RI WKH QHZ DXWRPDWHGPHDVXUHPHQW V\VWHP DQG LQVSHFWLRQ WHFKQRORJLHV WKH SUHGLFWLRQ RI
IXWXUHWUDFNFRQGLWLRQZLOOEHSRVVLEOH2QHWDVNZLWKLQWKHSURMHFWLVWKHGHYHORSPHQWRIGHFLVLRQVXSSRUW
WRROV'67VIRUPDLQWHQDQFHSODQQLQJWRXWLOL]HWKLVQHZNLQGRILQIRUPDWLRQHIILFLHQWO\%HFDXVHRIWKH
KLJKGLYHUVLW\DQGFRPSOH[LW\RIWKHZKROHPDLQWHQDQFHSODQQLQJSURFHVVLWLVQRWSRVVLEOHWRGHYHORSDQ
RYHUDOOJHQHUDOSXUSRVH'675DWKHUGLIIHUHQWDVSHFWVRIWKHSODQQLQJSURFHVVVKDOOEHVROYHGFRPSXWHU
DLGHGWRLPSURYHWKHUHVXOWVDQGWRGHFUHDVHWKHHIIRUW
:LWKLQWKHSURMHFWLWLVSODQQHGWRGHYHORS'67VIRUWZRVXEWDVNV
x 7DFWLFDORUPLGWHUPSODQQLQJ7KHVHOHFWLRQFRPELQDWLRQDQGDOORFDWLRQWRWLPHRISUHGLFWLYHDQG
SUHYHQWLYHPDLQWHQDQFHWDVNV
x 2SHUDWLYHRUVKRUWWHUPSODQQLQJ7KHGHWDLOHGVFKHGXOLQJRIUHVRXUFHVDQGPDLQWHQDQFHWDVNRYHU
WLPH

2QJRLQJ ZRUN GHDOV ZLWK WKH ILUVW VXEWDVN KHQFH WKH FRQFHSW DQG PRGHOLQJ DVSHFWV UHODWHG WR WKH
$&(05DLODSSURDFKWRWDFWLFDOSODQQLQJDUHGHVFULEHGEHORZ

7DFWLFDOSODQQLQJ

7KH WDFWLFDO SODQQLQJ SUREOHP DV FRQVLGHUHG LQ RXU DSSURDFK LV SUREDEO\ D QHZ VWHS ZLWKLQ WKH
PDLQWHQDQFHSODQQLQJSURFHVV7RRXUNQRZOHGJHPLGWHUPSODQQLQJ WRGD\ LVRQO\GRQH IRUSUHYHQWLYH
PDLQWHQDQFHWDVNVDQGSURMHFWV>%XGDL*@EXWQRWZLWKUHVSHFWWRSUHGLFWLYHPDLQWHQDQFHDFWLYLWLHV
7KHJRDORIWKHWDFWLFDOSODQQLQJLVWRJHQHUDWHDFRDUVHPDLQWHQDQFHSODQIRUDSODQQLQJKRUL]RQRI
WR PRQWK DV D EDVH IRU ERRNLQJ WUDFN SRVVHVVLRQ DQG VKRUWWHUPSODQQLQJ7KXV LQ WKH WDFWLFDO SODQ
PDLQWHQDQFH DFWLYLWLHV DUH DOORFDWHG WR WLPH LQWHUYDOV ZKHUH WKH\ DUH WR EH UHVROYHGPLQLPL]LQJ FRVWV
EDODQFLQJZRUNORDGDQGPHHWLQJVDIHW\FRQVWUDLQWV
7DFWLFDOSODQQLQJLVPRGHOHGDVDUROOLQJSURFHVVWKXVLWLVSRVVLEOHWRUHVSRQGWRQHZLQIRUPDWLRQRQ
WKHPDLQWHQDQFHDFWLYLWLHVDFTXLUHGIURPPHDVXUHPHQWYLVXDOLQVSHFWLRQRURSHUDWRU
VLQSXW)RUWKDWWKH
SODQZLOOEHDGDSWHGDQGH[WHQGHGDIWHUDJLYHQSHULRGRIWLPHEDVHGRQQHZSUHGLFWLRQVDQGPDLQWHQDQFH
WDVNVUHVROYHGLQWKHSDVW7KHWUDFNSRVVHVVLRQDOUHDG\ERRNHGLVKDQGOHGDVDIL[DWLRQRIWKHDVVRFLDWHG
PDLQWHQDQFHDFWLYLWLHVWRWKHLUDOORFDWHGWLPHLQWHUYDO







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0RGHOLQJRIWDFWLFDOSODQQLQJ

7DFWLFDO SODQQLQJ LV PRGHOHG DV D JHQHUDOL]HG DVVLJQPHQW SUREOHP *$3 >0DWHOOR @ ZLWK
VWRFKDVWLFFRVWVDQGUHVRXUFHUHTXLUHPHQW
7KHFKDOOHQJHRIWKH*$3LVWRILQGDPLQLPXPFRVWDVVLJQPHQWRIDVHWRILWHPVWRDVHWRIELQVVXFK
WKDWHDFKLWHPLVDOORFDWHGWRH[DFWO\RQHELQ7KHUHE\HDFKLWHPKDVLQGLYLGXDOFRVWVDQGZHLJKWVIRUHDFK
ELQ(DFKELQKDVDJLYHQZHLJKWFDSDFLW\DQGWKHVXPRIWKHLWHPZHLJKWVRIHDFKELQPXVWQRWH[FHHG
WKHZHLJKW
VFDSDFLW\
)RUDSSO\LQJ*$3WRWDFWLFDOSODQQLQJWKHSODQQLQJKRUL]RQLVVXEGLYLGHGLQWRWLPHVORWVHJPRQWKV
RUZHHNVZKLFKSUHVHQWWKHELQV7KHZHLJKW
VFDSDFLWLHVDUHJLYHQE\WKHOLPLWHGUHVRXUFHVRIWKHWLPH
VORWHJKRXUVRIPHQSRZHUPDFKLQHKRXUV7KHSUHGLFWLYHDQGSUHYHQWLYHPDLQWHQDQFHDFWLYLWLHVIRUP
WKH LWHPV  7KH DFWLYLWLHV KDYH GLIIHUHQW FRVWV DQG ZHLJKWV UHVRXUFH UHTXLUHPHQWV LQ HDFK WLPH VORW
7KHVH YDOXHV DUH VWRFKDVWLF EHFDXVH RI WKH XQFHUWDLQWLHV LQKHUHQW WR WKH SUHGLFWLRQ 7KH SUHGLFWLRQ RI
IXWXUH WUDFNFRQGLWLRQ LVPRGHOHGDVD WLPHGHSHQGHQWPDUNRYFKDLQ7KHGLVFUHWH VWDWHVRI WKHPDUNRY
FKDLQDUHFDOOHGGHJUDGDWLRQOHYHOV(DFKGHJUDGDWLRQOHYHOLVGHILQHGDVDUDQJHRIWUDFNFRQGLWLRQZLWK
VSHFLILFPDLQWHQDQFHDFWLYLWLHVFRVWVDQGULVNV
'LIIHUHQW VROXWLRQVRI WKH*$3DUHJHQHUDWHGXVLQJ H[SHFWHGYDOXHV IRU FRVWV DQG UHVRXUFHVRI HDFK
PDLQWHQDQFHWDVN%\PHDQVRIVFHQDULRVWKHVHVROXWLRQVDUHWHVWHGDQGWKHPRVWUREXVWVROXWLRQLVFKRVHQ
6FHQDULRV UHSUHVHQWSRVVLEOH IXWXUH VWDWHVRI WUDFNFRQGLWLRQRXWFRPHRIPDLQWHQDQFHDFWLYLWLHV DQG VR
RQ

,QWHOOLJHQWV\VWHPWRPDQDJHDOOVXEV\VWHPLQFOXGHGLQWKHWUDFN

7KHUDLOZD\LQIUDVWUXFWXUHPDLQWHQDQFHLVYHU\GLIILFXOW WRSODQDQGLQYROYHVKLJKFRVWVVRWKHUHLVD
QHHGIRUGHYHORSLQJWRROVWKDWKHOSWKHPDLQWHQDQFHSODQQHUVWRFRPHXSZLWKRSWLPDOPDLQWHQDQFHSODQV
7KH SURMHFW LQWHQGV WR GHYHORS PHWKRGRORJLHV DQG WR XVH LQWHOOLJHQW V\VWHPV IRU RUJDQL]LQJ DQG
FRQWUROOLQJWKHGLIIHUHQWLQIUDVWUXFWXUHVXEV\VWHPVLQRUGHUWRIDFLOLWDWHVXFKPDLQWHQDQFHDFWLYLWLHV7KH
DSSURSULDWH XVH RI WKHVH V\VWHPV FDQ PDNH D VLJQLILFDQW FRQWULEXWLRQ WR WKH SODQQLQJ DQG FRQWURO RI
UDLOZD\ LQIUDVWUXFWXUHPDLQWHQDQFH DQG UHQHZDOZRUNV GHULYLQJ LQ EHQHILWV VXFK DV WKH LQFUHDVH RI WKH
UDLOZD\V\VWHPVDYDLODELOLW\WKHLPSURYHPHQWRIVDIHW\IHDWXUHVDQGWKHUHGXFWLRQRIPDLQWHQDQFHFRVWV

,QIUDVWUXFWXUHHOHPHQWGHVFULSWLRQ

7KH WHUP UDLOZD\ LQIUDVWUXFWXUH FRYHUV DOO DVVHWV XVHG IRU WUDLQ RSHUDWLRQV H[FHSW UROOLQJ VWRFNV $
GHILQLWLRQ RI UDLOZD\ LQIUDVWUXFWXUH LV JLYHQ E\ (XURSHDQ &RPPXQLW\ 5HJXODWLRQ  DQG
FRPSULVHVURXWHVWUDFNVDQGILHOGLQVWDOODWLRQVQHFHVVDU\IRUWKHVDIHFLUFXODWLRQRIWUDLQV$PRQJDOOWKH
UDLOZD\LQIUDVWUXFWXUHHOHPHQWV$&(05DLOLVH[FOXVLYHO\IRFXVHGRQWKHWUDFNLQFOXGLQJVXSHUVWUXFWXUH
DQGVXEVWUXFWXUH7KHVXSHUVWUXFWXUHZKLFKLQFOXGHVWKHWUDFNDQGWUDFNEHGVXSSRUWVDQGGLVWULEXWHVWUDLQ
ORDGV DQG LV VXEMHFW WR SHULRGLFDO DQG PDLQWHQDQFH DQG UHSODFHPHQW ,W FRQVLVWV RIL7KH UDLOV LL7KH
VOHHSHUVZLWKWKHLUIDVWHQLQJVLLL7KHEDOODVWLY7KHVXEEDOODVWY6XEJUDGH
0DLQPDLQWHQDQFHWDVN

7KHPDLQWHQDQFHRIDOO WKHVH HOHPHQWVRI WKH LQIUDVWUXFWXUH LVDFRPSOH[ LVVXH LQIOXHQFHGE\ IDFWRUV
VXFK DV JHRJUDSKLFDO DQG JHRORJLFDO IHDWXUHV WRSRJUDSK\ RU FOLPDWLF FRQGLWLRQV ZKLFK QHHG WR EH
FRQVLGHUHG ZKHQ SODQQLQJ IRUPDLQWHQDQFH )XUWKHUPRUH WKH DYDLODELOLW\ RI WKH WUDFN IRUPDLQWHQDQFH
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HJ RQSRVVHVVLRQ IRUPDLQWHQDQFHZLWKRXW GLVUXSWLQJ WUDLQ VHUYLFHV LV DOVR DQ LPSRUWDQW LVVXH WREH
FRQVLGHUHGZKHQSODQQLQJWKHPDLQWHQDQFHWDVNVWREHH[HFXWHG7KHUHDUHPDQ\W\SHVRIFODVVLILFDWLRQV
IRUPDLQWHQDQFHWDVNVDFFRUGLQJWRWKHW\SHRIDFWLYLW\WKDWQHHGVWREHSHUIRUPHGFRUUHFWLYHSUHYHQWLYH
DQG SUHGLFWLYH PDLQWHQDQFH WKH W\SH RI LQWHUYHQWLRQ VFKHGXOHG URXWLQH PDLQWHQDQFH URXWLQH
PDLQWHQDQFHE\GLDJQRVWLFUHVXOWVDQGH[WUDRUGLQDU\DQGH[FHSWLRQDOPDLQWHQDQFHRUHYHQDFFRUGLQJWR
WKHHOHPHQWREVHUYHGPDLQWHQDQFHRIWKHWUDFNVRUUDLOHTXLSPHQWPDLQWHQDQFHRIWKHRYHUKHDGOLQHRU
FDWHQDU\PDLQWHQDQFHRILQIUDVWUXFWXUHVDQGPDLQWHQDQFHRIVHFXULW\V\VWHPV

$VDERYHPHQWLRQHGWKH$&(0SURMHFWIRFXVHVH[FOXVLYHO\RQWKHPDLQWHQDQFHRIWKHWUDFNLWVHOIDQG
FRYHUVFRUUHFWLYHSUHYHQWLYHDQGSUHGLFWLYHRSHUDWLRQVIRUZKLFKWKHW\SHRILQWHUYHQWLRQGHSHQGVRQWKH
FDSDELOLWLHVRI WKHXVHGVHQVRUV2QRQHKDQG WKHSUHYHQWLYHDQGFRUUHFWLYHDFWLYLWLHVDUHDGGUHVVHGE\
GHYHORSLQJRSWLPL]DWLRQPRGHOV IRU WKH LQWHJUDWHG VFKHGXOLQJRIERWK W\SHVRIRSHUDWLRQV2Q WKHRWKHU
KDQG SUHGLFWLYH PDLQWHQDQFH ZLOO EH DOVR FRQVLGHUHG E\ PHDQV RI WKH GHYHORSPHQW RI SUHGLFWLYH
DOJRULWKPVWRHVWLPDWHWUDFNGHIHFWHYROXWLRQ7KH\SURYLGHYDOXDEOHLQIRUPDWLRQLQRUGHUWRGHILQHWKRVH
VXEV\VWHPVWKDWVKRXOGEHPDQGDWRU\IRUSUHGLFWLYHPDLQWHQDQFHRUZKLFKRQHVVKRXOGQRWEHLQFOXGHGLQ
7KHPDLQPDLQWHQDQFHWDVNVGHSHQGRQWKHW\SHRIHOHPHQWWREHFRQVLGHUHG0DLQPDLQWHQDQFHZRUNFDQ
EH VXPPDUL]HG LQ WDPSLQJ SURILOLQJ UHKDELOLWDWLRQ ZHOGLQJ VXSSO\ JUDYHO VXSSO\ LURQ RUH JULQGLQJ
VOHHSHUVUHSODFLQJUHSODFLQJRIWKHFRXSOLQJHOHPHQWVVWUHWFKLQJRIWKHUDLORUWUDFNVUHYHUVLQJ

6\VWHPGHVFULSWLRQ

7KHGHILQLWLRQRIWKHV\VWHPVLVEDVHGRQDSODWIRUPWKDWLQWHJUDWHVDOOWKHGDWDUHJDUGLQJLQIUDVWUXFWXUH
FRQGLWLRQ GDWD PHDVXUHG E\ VHQVRUV ORFDWLRQ DQG WHPSRUDO LQIRUPDWLRQ KLVWRULFDO GDWD RU DGGLWLRQDO
PHDVXUHPHQWVWRJHWKHUZLWKWRROVIRUHYDOXDWLRQWUDFNFRQGLWLRQDQGSUHGLFWLRQ7KHV\VWHPLVDLPHGDW
SURYLGLQJ D YDOXDEOH WRRO WR KHOS LQ WKH GHFLVLRQPDNLQJ SURFHVV 7KHUHIRUH WKH V\VWHP GHDOV ZLWK
SURFHVVLQJ DQG DQDO\VLV RI WKH PHDVXUHG RU SUHGLFWHG LQIRUPDWLRQ DERXW WKH LQIUDVWUXFWXUH FRQGLWLRQ
GHIHFWGHWHFWLRQDQGFRPSDULVRQZLWKKLVWRULFDOGDWDDQGRSWLPL]DWLRQPRGHOVIRUWKHGHFLVLRQPDNLQJRI
WKH SUHYHQWLYH DQG FRUUHFWLYHPDLQWHQDQFH RSHUDWLRQV DFFRUGLQJ WR DPDLQWHQDQFHZDUQLQJ OLVW DPRQJ
RWKHUV0RUHRYHU WKHGHYHORSPHQW DQG XWLOL]DWLRQ RI DGYDQFHG V\VWHPV SOD\ D NH\ UROH IRU DQ RSWLPDO
PDQDJHPHQW RI LQIUDVWUXFWXUH VXEV\VWHPV LQFOXGLQJ YLVXDOL]DWLRQ E\ D *,6 WR PDQDJH WKH PRQLWRUHG
LQIUDVWUXFWXUHGHWHULRUDWLRQPRGHOOLQJDQGZKROHOLIHDVVHWPDQDJHPHQWSULQFLSOHVWKDWZHUHGHVLJQHGWR
VDWLVI\ H[DFWO\ UDLOZD\ LQIUDVWUXFWXUHPDLQWHQDQFH UHTXLUHPHQWV 7R SHUIRUP WKLV RQ WKH RQH KDQG WKH
W\SHRILQIUDVWUXFWXUHWREHFRQVLGHUHGRQPDLQWHQDQFHRSHUDWLRQZLOOEHGHFRPSRVHGLQWRVXEV\VWHPVWKDW
ZLOOEHWKHPLQLPXPXQLWWRGHDOZLWK2QWKHRWKHUKDQGDGDWDEDVHZLWKJHRJUDSKLFLQIRUPDWLRQZLOOEH
GHYHORSHGLQWHJUDWLQJV\VWHPVDQGVXEV\VWHPVUHIHUHQFHGDERYH7KLVGDWDEDVHZLOOUHFHLYHGLQIRUPDWLRQ
UHJDUGLQJ WKH VWDWH RI WKH FRPSRQHQWV DQG ZLOO WUDFN WKH H[HFXWLRQ RI SUHYHQWLYH DQG FRUUHFWLYH
PDLQWHQDQFH DFFRUGLQJ WR WKH PHDVXUHV SURYLGHG E\ WKH VHQVRUV 7KH V\VWHP ZLOO SURYLGH UHOHYDQW
LQIRUPDWLRQDQGVWDWLVWLFVDERXWSHUIRUPDQFHDQGUHOLDELOLW\RIWKHGLIIHUHQWVXEV\VWHPVWKDWZLOOEHXVHWR
HYDOXDWHSUHYHQWLYHPDLQWHQDQFHRSHUDWLRQVDXWRPDWLRQRIWDVNVUHSODFHPHQWRUUHGHVLJQRIFRPSRQHQWV
HWF

$FNQRZOHGJHPHQWV
:H DFNQRZOHGJH WKH ILQDQFLDO VXSSRUW IURP WKH (XURSHDQ &RPPXQLW\¶V 6HYHQWK )UDPHZRUN
3URJUDPPHXQGHU*UDQW$JUHHPHQWQR$&(05DLOSURMHFW7KH(&LVQRWOLDEOHIRUWKHXVHWKDW
FDQEHPDGHRIWKHLQIRUPDWLRQFRQWDLQHGKHUHLQ

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